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Abstract


Background: Hepatitis B Virus (HBV) vaccine is known to offer protection against transmission of HBV infection. Health care workers are required to have this vaccination as part of their occupational health safety measure. Post vaccination immunological response data for HCWs in our setting is not available. This study therefore aimed at evaluation of anti-HBs titer levels after Hepatitis B vaccination among HCWs from Tumbi Regional Referral Hospital.



Methodology: A cross-sectional study involving 246 HCWs was conducted. Five (5 mls) of blood sample was collected from each study participant and the serum was used for HBV immunological anti-HBs quantification by ELISA test. Data was analyzed using SPSS version 20.0 and a P value of ≤ 0.05 was considered significant. Anti-HBs titers of > 10 mIU/ml was considered protective and good compliance to vaccine schedule was defined as receiving all the three doses of vaccine at recommended time intervals.



Results: The mean age of study participants was 40 ± 10.8 years where 146 (67.9%) were males. Majority of study participants were nurses 103 (47.9). Smoking was uncommon among the study participants compared to alcohol intake 29 (13.9%). 89.3% health care workers developed protective antibodies after hepatitis vaccination, Age below 55 years (OR 2.98, 95% CI, 1.02-8.89) and good compliance to vaccine schedule (OR 2.75, 95% CI 1.02-7.43) were the significant predictors of achieving sero-protection.



Conclusion: The seroconversion rate post HBV vaccination is high among HCWs in TRRH and it's comparable to findings elsewhere. Owing the fact that HCWs are at high risk of HBV infection, it is of paramount importance for HCWs to be tested for protective titers post completion of vaccination schedule. Booster doses of vaccine should be provided to individuals with BMI ≥ 30 and those who fail to comply with vaccination schedule.
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Introduction



Background


Hepatitis b virus (HBV) infection is a life-threatening infection caused by hepatitis b virus. The global prevalence of HBV infection is alarming. Chronic infection with HBV is associated with high mortality and morbidity due to hepatocellular carcinoma and cirrhosis [1].



The World Health Organization (WHO) 2015 factsheet reported 255 million people were diagnosed with chronic hepatitis b infection whilst 887,000 deaths due to cirrhosis and hepatocellular carcinoma [1]. In Sub-Saharan Africa HBV infection is endemic and accounts for around 6.1% despite universal vaccination program [2,3].



Post hepatitis B vaccination seroconversion is variable across the globe. In Pakistan, a study involving 666 HCWs found a seroconversion prevalence of 86% [4]. On the other hand, a higher seroconversion rate was reported among 258 HCWs in India with a prevalence of 96.5% [5]. Similarly, in Sri Lanka a seroconversion rate of 90.1% was reported [6]. Furthermore, another study in India has shown a decline in seroconversion with time 99.9% one year post vaccination, 80.96% five years post vaccination and 46.16% ten years post vaccination [7]. In Africa, Ghana, a study involving 711 HCWs revealed a seroconversion rate of 91.8% after completion of 3 doses of anti HBs vaccine [8]. Whether these findings can be replicated in our setup remains to be an important research question.



Despite HBV infection being a major public issue in both community and healthcare settings in Tanzania, there is no comprehensive data regarding sero-conversion after HBV vaccination among healthcare workers in the country. Furthermore, little is known on the efficacy of the vaccine, the sero-conversion rate and duration of immunity among vaccinated HCWs in Tanzania at large. This ominous lack of post vaccination surveillance programs in Tanzania makes the detection and management of vaccine non-responders difficult.



In view of their heightened exposure and risk to infection, the HCW population constitutes a rational starting point for efforts to decrypt HBV vaccine failure and non-respondents. This study therefore aimed to evaluate the sero-conversion rate after HBV vaccination among HCWs from Tumbi Regional Referral hospital.



The study objectives were as follows:



•	To determine the post hepatitis B vaccination sero-conversion among health care workers in TRRH.



•	To determine the factors associated with seroconversion among HCWs in TRRH.


Methods



Study design


This was a cross-sectional study carried out at TRRH with a capacity of 230 beds. This Hospital is situated about 35Km from Dar-es-Salaam along Morogoro Road. It is a referral centre for 6 districts of Pwani Region. It serves a population of 1,110,917 people.



The hospital has 350 HCWs in departments of Internal Medicine, Surgery (General, pediatric and orthopedic surgery), Intensive Care Unit, Obstetrics and Gynecology, Pediatrics and Neonatal care, social welfare and environmental department. As of current, during inscription of this proposal, 246 HCWs had received HBV vaccination.



Inclusion criteria:



•	All who consented to participate in the study.



•	All HCWs who received any dose of hepatitis B vaccine.



Exclusion criteria:



•	HCWs who refute consent.



Consecutive sampling was employed in which all TRRH HCWs on their respective stations were approached, introduced to study subject and participants were recruited until a desirable sample size was obtained.



A pretested structured questionnaire (Annex 1) was filled by respective HCW under assistance form a research assistant/principal investigator. Each HCW basic information such as age, gender, occupation, source of HBV vaccination, how long ago was the vaccination, HBV dose received, Vaccination interval, comply with dose interval, smoking and alcohol history were enquired.



Five (5 mls) of blood was collected from each study participant into EDTA vacutainer tubes and transported to Tumbi Regional Referral hospital main laboratory for processing and testing. Samples were separated by centrifugation and the serum used for HBV immunological profile testing following the manufacturers' protocol and the rest were kept at -20 °C and later used to estimate HBV antibody titer quantification.



The presence of anti-HBs was determined using the anti-HBs quantitative ELISA kit (Fortress Diagnostics Limited, Northern Ireland, United Kingdom). Each test was performed in duplicates according to the manufacturer's instructions; the plate was read on ELISA plate reader Emax (Molecular Devices LLC, USA).



Anti-HBs titer was used to evaluate the efficacy of hepatitis B vaccine and titers of > 10 mIU/ml was considered protective.



Compliance to vaccine schedule was defined as receiving all the three doses of vaccine at recommended time intervals (0, 4 and 24 weeks).


Data analysis


The data obtained from the questionnaires was entered in to statistical package of social sciences (SPSS) version 20 for Windows for data analysis. Cross checking of filled questionnaires after data collection was done for quality control of data.



The qualitative variables such as: gender, occupation, source of HBV vaccination, comply with dose interval, smoking and alcohol history were summarized using frequency distribution tables.



Quantitative variables in the study included; age, duration since vaccination, HBV vaccine doses received, these were summarized by frequency distribution. Mean and standard deviation was employed for age.



Comparison of categorical variables between groups was performed using chi-square tests or Fisher exact t-test. Multivariate analysis was used to determine factors associated with development of protective antibodies. Variables with unadjusted P value of less than 0.2 were entered into multivariate analysis. The level of significance used was P = 0.05.


Ethical consideration


Permission was sought from TRRH administration. Informed consent (Annex I) was obtained from all HCWs that a vein puncture was to be done to obtain a blood sample that will be used for this study only.



Anticipated outcomes such as pain at the needle prick site were explained to the study participants and no long-term complications are anticipated. Similarly, since the study involves blood sample collection from a vein, there is a risk of introducing infection as a result, prior to sample collection the site was cleansed by an alcohol swab.



The potential benefit of the study that is establishing if HCWs are protected against HBV infection following vaccination will be addressed.


Results




A total of 246 staffs were eligible for the study, 31 staffs were excluded from the study as stipulated in the Figure 1 above. The mean age of study participants was 40 ± 10.8 years where 146 (67.9%) were males. Majority of study participants were nurses 103 (47.9). Smoking was uncommon among the study participants compared to alcohol intake 29 (13.9%). Overweight was a significant finding in this study 88 (40.9%). Most staffs had more than 10 years of working experience and they were vaccinated from the government source of vaccine. Among the vaccinated staff, many complied to three doses schedule and only 6 (2.8%) had taken a booster dose.



Completion of three doses of vaccination was noted more among doctors followed by nurses and lab technicians, at 90%, 82% and 75% respectively. Furthermore, completion rate was higher among individuals with less than five years of practice than those with more than 10 years of practice as shown in Table 1 below.



The post hepatitis B vaccination sero-conversion among health care workers in TRRH



The post hepatitis B vaccination sero-conversion among health care workers in TRRH was 89.3%.






	
Anti HBs titers


	
N (%)





	
Anti HBs < 10 mIU/l


	
23 (10.70





	
Anti HBs > 10 mIU/l


	
192 (89.3)








The factors associated with post hepatitis B vaccine seroconversion among HCWs in TRRH



The level of post hepatitis B seroconversion was similar among males and females (94% VS. 87%) respectively, P Value 0.155, similarly, there was no statistically significant difference in levels of immunologic response between participants of different cadres, and those who received the vaccine from government or non-government facilities.



Participants, who received the last vaccine less than 5 years ago, were more likely to develop protective antibodies than those who received the vaccine more than five years ago, but this association was not statistically significant.



We also noted a decreasing trend towards immunologic response as BMI increases. Alcohol intake did not significantly affect Hepatitis B vaccine sero-protection rate. As shown in Table 2 below.



Participants below 55 years were nearly three times more likely to develop significant immunologic response compared to those above 55 years, (OR 2.99, 95% CI 1.02-8.79), likewise participants who complied with dose schedule of the three vaccine were also more likely to mount more immunologic response compared to those who failed to comply. OR 2.75, 95% CI 1.02-7.43). These associations were statistically significant as shown in Table 3 below.


Discussion




The level of protective antibodies was similar to studies conducted in other areas, signifying the long-term persistence of protective antibodies. Our findings are consistency with studies done in Asia-Sri Lanka, West Africa-Ghana and Northern Africa-Egypt where the seroconversion rate were found to be 91.8%, 83.2% and 91% respectively [9-11].



Immunologic repose to hepatitis B vaccine has been shown to decline with increase in age at vaccination [12-14] this is similar to our findings in which individuals aged 55 years and above had significantly less odds of mounting protective antibodies, theory for this finding includes waning immune response with age, Indeed the sero-protection rate was 92.2%, 90.5% and 71.5% among individuals aged 20-39 years, 40-55 years and above 55 years respectively, this imply that immunization should be done at earlier age and that we should consider addition of booster dose of vaccine in individuals above 55 years [15].



In addition the odds of developing protective antibodies was significantly more among participants who complied with hepatitis dose schedule, this is similar to studies conducted in India [16], within the group of participants who failed to comply with vaccination schedule, the administrative staffs were more prominent followed by laboratory technicians and nurses similar to studies conducted in other parts [16,17]. Previous studies conducted among health care workers indicated main reason for non-compliance to be negligence [18], this together with our findings underscores the importance of continued education to health care workers on risk of their occupational activities and impact of hepatitis infections.



The odds of achieving protective antibodies have been shown to be higher among patient with normal BMI, this is similar to studies conducted by Rabie, et al. and Abdolsamadi, et al. [11,19]. Some of the concepts put forward are as follows; high BMI is associated with decrease in number and activity of naïve CD8-T cells and NK cells from the thymus. In addition, some literature reports decrease in proliferation of B cells and T cells in obese individuals. On the other hand, obese individuals have a low grade chronic inflammatory state that may predispose to low seroconversion rate post HBV vaccination [20].



The rate of seroconversion was not affected by gender in this study. Similarly, studies conducted in other areas there was no difference in protective antibodies formed among males and females [6]. Contrary, studies done in Asia showed a high seroconversion rate in females compared to males and this difference was statistically significant [12,13].


Conclusion




The seroconversion rate post HBV vaccination is high among HCWs in TRRH and its comparable to findings elsewhere. Owing the fact that HCWs are at high risk of HBV infection, it is of paramount importance for HCWs to be tested for protective titers post completion of vaccination schedule. This study shows the need for booster dose of vaccine to old age individuals and those who fail to comply to hepatitis vaccine dose schedule.


 

	Figure 1: Flow chart showing enrolment of study participants.  View Figure 1






									 Table 1: Demographic characteristics of study participants N = 215. View Table 1

								



								
									 Table 2: Univariate analysis of factors associated with post hepatitis B vaccine seroconversion among HCWs in TRRH. View Table 2

								



Table 3: Multi-variate analysis of factors associated with post hepatitis B vaccine seroconversion among HCWs in TRRH. View Table 3
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